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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable a speculative processor to count a non-speculative 
event by counting the occurrence of a designated event, designating the event to be monitored, 
monitoring the designated event, generating the occurrence time value of the designated event 
and generating the number of times of occurrence of the designated event SOLUTION: A 
system 200 is provided with a hierarchical memory 210 and a processor 250. Further, the 
hierarchical memory 210 is provided with a level 2 cache 212, a random access memory(RAM) 
214 and a disk 216. Thus, a speculative processor is provided with plural counters for counting 
the occurrence of a designated event in a data processing system inside a performance monitor. 
The event to be monitored is designated. The designated event is monitored during the 
execution of an instruction due to the speculative processor. The number of times of occurrence 
of the designated event related to ail the instructions to be executed by the speculative processor 
is generated and the number of times of occurrence related to the completely executed 
instruction is generated. 
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ft*. ffr^#<£7U:l$tC. ^7^^6 3 2fc, srr-f 
-7;P6 5 0-e<7^7-ri.^<7)^ >f7^x«5 

tth. &T?763 2i±. mmm^6 3nzx-ox^^ 

1-7U7y6 3 0£fflmiX. MMCR£7)7^-^H6 
7 4lz£-?XfflWZtlh-?Jtf-7U?y6 6 0lZ%7'r 
S^<^g^^y^c7)rt^Sri*Sc0(cffiffl?ftS. 

f-rp^-9-6 6 oa>\ ®i$m^6 e 1 1 x^xmmz® 
mztizmsiz. ^ob668it. mvy?mzua 

M.%6 6 2tzmt>it. hm%6 6 2iiPMCZ$mt 
[0 0 30] 06T'(±. m*7y?t>K ^^7t— 7 

)vammmkt Lx&nztix^z. ^o^ofc, 

<5*^y^$r, ^7r-7/k5^%ffl«t»«IL, %ts 
t^OY ■ 97. HmOfr&iX/gTfrizi-? 
X4yT?=syyX'%h£o£.-thZ\t&X'*h. 06 

X'it. m^y9izmm-h4y?v*y?i>Wr^tL 
7;nia z®m Lxmim^^v-nmffhr 

£o-F-fS Z\nmx. ^7lt^« 

S:Sr*'>yh-tl.c:fc* < T*^l.. 

[0031] &ftm*)m2tlhl%&. ^7x-7;P6 
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^6 3 4Wi. 'J-fevhfi^6 2l£E\ m%%fo*V 
S. 

[0032] PMCKC«{R<7)JgT\ 74-;PF676 
U. #18Hi5|6 8l££j£U *<&te9L PMC 2 6 

Mi. JI®3l6 8 2tJ:oTPMC2 684tf)7CC0ffi 
fcUm Sil, *«tt. PMC 2 6 84(CifStt$nS. 

Sfi (H^r-f) ^«i6 8 2t:iS4,ix, «S§6 8 
2ttPMC»SKf«. 

[OO3 3)±t3KBLfc0rai» PMClCiot. 

%7?&tit<$nzm-?&te%zi\t:4 ^y wmif^ 
ybZht. *mnz£^xm&2tihBT. pmc2 

S^yhtf&ifiS. c\<o%x. *%mt. $miz%. 
7-f & $s$\z*. ^x^mzztiz-e^yviivitiv 
yh?&m-*&&t&. PMcizXixtvyvx'Z 
s^yhc mvy?%t>mzfctivy?izi&&m 

T^^rat^^^^MelltSr^L. flSOPMC 

t> %ji-&ft&zmmimm<ybmm:ii£ 
mzzixTzJ <y vm.rn.xhi> . 

[00 34] 07£#8Bi-£fc. sSixBtc. *&Hf}0|| 

t>$t3Hz£~?X3\*mz2iitz%%.Ztiti't'<yb<Dj 
^yhmi®& (mWkf <vhBft) £*JW4fc 

(xr»/7 , 7 04 ) mz. zzT'f-yimmzm 
m?z>mvy?zv-t-yt-t?> Uf777 06) . 

7-70 8) . ^Tr-7-^Bt 

mrrhmyy?*4y?vxybL (xr vm 

[0035] m^imizztiM ^y b #m. 
tzm&tzit. <&4*a j nff£srr Ltzfrv o Mzm m 

££frd (ZT-/T7 12). -£3T&a*&tCli. (S 



■ rtv?Lx. m^^im^i. m-^-ri.. 

mtS^TOfro Uf777 16) . *3r£v^ 
Ur y77 18) . ZoXtc^lSiSlzli. Z<?)>m 

[0036] *<oft*> o ^cojaaii. »a+<o^a 

Wt»7 L &v vV-Ttf^tiX ^hZbX'hh. 
[0037108 £#tSt& t . s£MHfc. SflSWTo 
b-ylftOttflfrE-^ffifflLT. 15«WtMf$^t& 
&z£^xmmz\2tvrzfg%Zivtz4<yb<7)4*-y 

b%±M&zim^hfzfr<m®tf*ztix^&. ±x 
- /■? yf^sHtznv 7 h^xT*»fer^-b^"rig-c* 

[0 0 38] df?«HH±. V7h'>xrA^ ^7L?t^ 
3«I-f 64 ^ h^HI^ffttS:© a P MC S-M^ 
K*BM3!!tt3*i* (7.^-/780 2) . -e<^» CIO 

»<0«tt^^3PMC^S!^SX& (Xf >y 7*804) . 

PMC*^^IRt)^eoBIWll$-f , SL (7. 
f y780 6) . MWitiZmfiZIXfiltirttliZmtZ'lK 
yb<r>mmz-O^X\&Jim:%&th Uf7780 
8) . 

[00391 *58ro<k£^>-f«9r'i. ±'c*L^*% 

TT'Ji, *57{i L^rV^^TWl^llfiXr- 
OTn-b <y tmiS5rjH»tS<Sr^coSaW»ff»' J: -o 

hh. *m&. mmzmztiititftm&zmi 
izi-h. 

[0040] tzt m » &«s«ifr^t±. ^ t Uw«*a^ 
ijf^iotttgji. mem 1 • «y ^^-es7*^ 

tktmtz. Wg%ffit*mtz%Z. tv^o'i, ay 

ta-? • v7xA*^ i/7rA<7)37 h(C^ttl»®@ 
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ftmommK&mtm&x'**^. ©i^y • >x 

tlhZbX'hh. T-SSilSttJO. «OrCtt*V^3 
mi Ws^ • x^a • $Xti*1f&tZ>ffil?Ta*: 

x. msmiitf. x'zmommztvjm 
[oo4 1 j m***) • isXT&mmmzm-t t 

X't>Z>. ZtHzX-yX.mi^^ ^ y^^- iX 
izitsZ&GoniZn&^lz. X* »J • 79^X^ 
&Zixt><?>$ xiz X oTSi^ti&SllS+tcllff-rsffi 

-*T7i-*mzim&Bx\ 7*7 h*y*~y-m 

SftStSH^M^frfc-f (reorder) ifcT*4. 

h *7*-y-mnzm-z>$&wm 1 

X'bh. X-rt—Xtiv ■ TD-fe7tlt t&^-K/KO 
m&i-fi-fh £ fc * 5 T'% SOT. #£35 1 • * 
* «y i^x • S Xtf&tt&h Z b *»6«(mt^HrT 
fcl^dCOfcL JBll^/k- #r-v»^ji • SXA 5 . 

tzmmiztx^z. 

[0042] *»Ptt«ifc 1 0Sfc LT. 

•fSfttSWfclgiT 3*Ufclfr£0>g5 1 UOU - >y 
tVX'£&. -tcOXoZXh t &f$£Offlttft< 

MW^)ttKSHW-&*«6wl'cyc**. #*S7S3 
J: imwmizmt & 4 h OHl&SriiKfrt 

[oo43] ■%£tz®m-z>'r-?*m^xi-Mzm& 
ix*mmwLx$tzi)K xm^im*. 

iztifix-z. *%m\ mftvmmzmnzmzti 
im^mmcogmp^mizMmmmzmm 
tihzt*. m%&tmi-&x'&*>dzbiz%mi-& 



ifcD-ROM«r^sai^riHai»fc. t^^i^i 
fi»j yr&xvn-aymm y?%z<r>&:mmtf 

[0044] *fflkr)mut. m^bwmmvmitn> 

zmstzmax-bzo. 9mmt. *m*?>m 
®bmmmm®i>£<mwu Ma^tumm 
<7mnzm-t& § * ztwrnztox.*: § * s^&nis 

[0045]* t»t lx. *mmt&£mLxtxT 

[0046] ( 1 ) WmtJTVt vVbmLVtiVV? 
b ££tf T-^m^XT^X^i *y h *HW" 

tmT-?>mi/XT&ft<r>%%Zivz4*>hemi 

O5640»fi^4j£L, mimffiTutvWzX-iX 

%&£mr*ti&$}$£.^x. ammfezttm^y 

( 2 ) ^TtO(&^{C»tS|iiEtg^$^^^hO 
1^2itfc>(<yh<7)mLVmiZ®m.b<r)®<mt:. m 

mkmra* vwzx^xmmizmftztu-ztii^co 
WBBZZtvM'O h<nm.mwi.b Lxnm-hXT 
•yTZ$e>lzists. ±IE ( l ) izaffinmi. 

^-^^ixt^v ^xtm<rm%2titi4 iy v ztmt h 

XTvT&2L>lz$ti. ±i£ ( 1 ) lzidMcr>X&. 

( 4 ) stawrD-b -/ -9- 1: mum *jv?b ^^tff- 
^Kia^xrArtT^ h- * mm-h-nmxbnx. 
ffimmLntt'Jyfcotyco&ti'yyffiK mMf-m 
m^Xr-M.fy(r>m^iv^-(^.y bco^i/fyy b 

m^y * mfeo&Gizmmm. mirn-'t 
A> -4Kyv ■ ^y^i-t^x^^zmmm, m 

mv. mm-h^^ybim&L. mmmMm-t 

■y-ttcJ: Zttnm^tzmmfcZtvtiJ iy V to 
^xm&L. mffifeV&GnM'frQwmiiJ^ybcD 

m.(omizmix. ■mm*7y9*4yn)*y 
bt, tiitwiKfrcrmttycoim^ybnmin®. 
iuizit&ix. fiiiemru-A/p. j^yh ■ wy 
?*4y?v*yvL. wm%.<r>&$<rfeJ<Wkmz 
tmLx. mmwy?frt><r)4<ybm&w^%, 
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(5) SneSfll^n-K/p- 4<yy ■ jj+jyffr^o) 
J'Ohmb. SafES&27'n-A/l<- JKyb ■ jjv 

( 6 ) SttWro-t y •^sao^y? t £$t!T- 

x<D6i3nzmt& mfeztvt: 4 <y h <r>mLmi.*& 1 

t &tft&%fe%ixt:4 ^y b 0)%&<r)mfflB\8.t . 

^x&mtzmfiztifii&GizmtimsizmjzztiM 
Kyh<ommmt LXEm-tzirm. 

ttmisxr- j*nx'4 ^y h zmmtz, nmx-h -> x . 
t-sssu nfeeymfeztitzj^yhcomLwmiiuz 

emtx. &l/?*>y?&J:V : m2*i*;y?£jy70 
*yhl. fc4*0^T«tftffifcfc§LT. S51EI&2#>7 

4<yYm£.***7yY-th, ±m (?) izmwii 
ft. 

(9) ii5££ 2 ^£0^(cra^-51t^<7) 
^^ilJt^^hO^^^^^h-r^. ±IB (7) 
IZsfflnm:. 

do) irE^^y^', HaffiSjgwrD-fe y-irfc 
4*.yh<rm&ti*7yv?h. ±JE(7) iziffinjj 

ft. 

(in ammzmt ztuz&^izmt m^m^ 
tim ^yhcm&mwLZSa&t&tubiz. wmmi* 

*J>9 tm&3 t)*?y9 b comcr&S: tf-g-tS^f -y 

(i2) &wm7zi*yytim<?>Jt'yy?t*:$tJT 
-^!>m^T^nxA<yhi^mtttzibff)mmrc 

$>->X^ mMWk<r>l}*;y?<?>$i<V&i)*7y9&^ 35iB 

^ynu mitz>4'<yhzm&tzt:if><?)*®t. 



ttt:4<yblz^xmm-&tzib<?&®t. msd&m 
tffrn-t-yVlzJ:^xmZix?>-tKX<Dtii$lzmt& 

1 , oiiie&flSWrn-fc -y^c J: oT^tUff $ 

(13) -r-^To^(c»t&ifne^$^>f^>-h 

EJ&^^ftJt-f ^y h o&fccDfffenigri; 600^0^ J „ 

fcWT£Hufa§5£;**i*:>f'vy h<y)3S£lslf£fc LTftg 
-fZKtbcri^mZ t>tz$tt. ±M ( 1 2 ) fc£ia<D35! 

s. 

(14) BQ^flSWrn-b y-^fci-oTllff?^^ 
htzVxn^mO: ^izHtti. IB (12) (cieffcog 

a. 

(15) mLm*>9Z%tsWmru*><yVft<7>J 
<ybn®&&gm-t&ti»b<?)isxf-£.X'f>r>x^ luiE 

•yD-rtcolg^fut^^yhco^i^^yhL. milB 

sanwru-t y^tci ->xmsf ztih-t^xexiiiTizm 
•r^i^$tuzA^yb(nm.mmm^^y^^ 

~>x%&t,zmfT%ti&&<$tzmt zmsfefeztuzj 
y v ffmsEmwLif^ 2 a *7y?frhw?m.h tzubwm 2 
^x<^G£mtm§&%%.ztitz4<yb 

ms&m^ru-t y-riz* ix&mmzmffztifz-aa^ 
izmthm^mizztifiij KybcmsEffl&t vxm% 

(16) tstwrnm* yiftmiw>-y? 1 

-^^xXfArtTM^yhSri^-ri,^^ ay 
V*-9*tmt&.}i{r>ay\;3 L ~? ■ TufyAmShX' 
msm<Mj^y9<r)^<r>iiti)^y9ifi^ lota 

t . ffrlSSSWro-b -y Hf(c i: S #^co^t*(c mSJg 
wflgStlWrD-fe yD-fc J: oTHff£*t&-^T<7>fSMf 

Zlxhi&^zmth mMSZ&ZivTzJ <y b<?>ft 

(17) &&cr>#>7y?$:<£tiikm7zn* -yWnM 
iL(T>ay\Za.-9 ■ TayyM.m&X-h'yX . mieiSS: 
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WTO* yvizx ^xmfiZii&^xvyti&zmtz 

mtz#>m i fSr^t . tmmmra^ -,viz£~>x 

m$i®m%2 n *}V9frt>wm.h tztfxnm 2 
t. -r^x<7)^zm-mmm^iifz^<yh(o^ 

&«MTD-fe -y mzx -oxmrnizmf^titiMzm 

on* 

im 1 ] xmiom t^mm&nzx & , xftmzmtb 
T&ztcox'* hr-f^isXTjizm-timx'S) 

[02 1 #mn&* ummmizxh . 

•y h Sr^-t^o y ?0-e&£ . 

[03 ] 2^<ottf£e^* • tiVyfvmttitMth 
MzgLt:*-? • V&mv-Jxta) 1 o<Dffijfc7) 
0l2:a-r0T'*S. 

[04] T>>f3r7-3j--y-aS(l<jS|ffTO-b y^rtC7) 
ifMS^ ^iOXT^— ^<7)BfflSr^-f 7"o >y ? ETC' 
*>•&. 

[0 5 ] &«WTU-te •y-frtT-ffiffl-rS £ fc £ffr 

[06] *w&oimzxh* %7Uztii^izmtz>4 
<yh&t>mix. tktetoizmztiK&itizmz 

J^yh£jjV>h-f2>t:#>cr>7u*:yV$:fj<iWX'h 



[07 1 *mm&miz j zmmm* 
Bgt) mnthfzfrcm££*-f8amx'i>h. 

[08] gjaWT-D-fe-y-^COltflgt-^^fflLT. & 

mmizmrZiitz$i&zX~>x3\zmz:2tifi:m%Zti 

*-r&tmx'i>&. 
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